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Transmitter 



The invention relates to a transmitter. 



In the case of applications common in measuring and control 
technology, e.g. for inspection, control, and/or automation of 
complex processes, a multiplicity of transmitters, e.g. pressure, 
temperature, flow and/or fill level transmitters, are commonly 
in use . 



A transmitter is usually composed of a transducer that registers 
a physical quantity and converts it to an electrical quantity, 
and an electronics that converts the electrical quantity into a 
measurement signal . 

These transmitters frequently have an electrical current output, 
i.e. the transmitter regulates a current, incoming and outgoing, 
on a conductor pair, as a function of an instantaneous, measured 
value of the physical quantity. The measurement signal is a 
signal current in the case of these transmitters. In accordance 
with a standard common in measuring and control technology, the 
signal current is set as a function of the instantaneous, 
measured value to values between a minimum signal current of 4 
mA and a maximum signal current of 2 0 mA. 

The measurement signals are usually collected by a superordinated 
unit, e.g. a control and/or regulating unit. The superordinated 
unit supplies, as a function of the instantaneous measured 
values, display, control and/or regulating signals for the 
inspection, control and/or automation of a process. Examples of 
this are programmable logic controllers (PLC) , process control 
systems (PCS) or personal computers (PC) . 

In the case of conventional transmitters, an ohmic measuring 
resistor is inserted in the conductor pair of the electrical 
current output. A voltage drop across this resistance is 
proportional to the instantaneous signal current, and can thus 
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be referenced in the transmitter for regulating the signal 
current . 

Although the use of such a measuring resistor is widespread, it 
is accompanied by some disadvantages. Often occurring over the 
conductor pair is not only the signal transmission, but also the 
supplying of power for the transmitter. For the transmitter with 
a limited supply voltage, e.g. 12 V, and a signal current 
determined by the present measured value, e.g. a current between 
4mA and 2 0 mA, only a limited amount of power is available for 
use. This small power is additionally reduced by the power loss 
through the resistance. Thus, even less power is available to 
the transmitter. 

The power loss at the resistor is converted to heat. This heat 
is unwanted, especially in the case of operation where there is 
danger of explosion. 

In order that a high measuring accuracy can be achieved, the 
resistance of the measuring resistor must be correspondingly 
large. The larger the resistance, however, the more power is 
lost at the sensor resistor and the more heat is formed. 

A further disadvantage is that resistances of resistors are 
temperature -dependent . This temperature -dependence can lead to 
additional measuring errors. 

It is an object of the invention, to provide a transmitter with 
an improved electrical current output . 

To this end, the invention resides in a transmitter having 

- a sensor, 

that serves to register a physical quantity and convert such 
into an electrical quantity, 

- an electronics, 

that converts the electrical quantity into a measurement 
signal and 
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that makes the measurement signal available over an electrical 
current -loop output in the form of a signal current 
corresponding to the physical quantity, and 
- a pick-up unit, 

-- having a magnetoresistive element, 

whose resistance changes as a function of the magnetic flux 

produced by the signal current. 

In one embodiment, a regulating circuit is provided for adjusting 
the signal current as a function of the measurement signal . 

In another embodiment, the regulating circuit has a transistor, 
that is turned on by a measured-value-dependent control signal 
generated by the electronics. 

In accordance with a further development, the pick-up unit is 
galvanically separated from the electrical current output. 

In accordance with a further development, the instantaneous 
signal current registered by means of the pick-up unit is fed to 
the regulating circuit for regulating the physical -quantity 
dependent signal current. 

In an embodiment, a regulating behavior of the regulating circuit 
can be adjusted by one or more adjustment variables. 

In accordance with a further embodiment, the adjustment variables 
are stored in a memory and are digitally adjustable. 

In accordance with a further development, the regulating circuit 
is embodied in the form of an integrated circuit, or the 
regulating circuit and the pick-up unit are embodied in the form 
of an integrated circuit . 

In accordance with an embodiment, the integrated circuit also 
contains a circuit part, which generates a supply voltage for the 
transmitter, or parts thereof, from the signal current. 
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The invention and further advantages will now be described 
further detail on the basis of the figures of the drawing showing 
examples of two embodiments of a transmitter; equal elements are 
provided in the figures with equal reference characters. 

Fig. 1 shows a block diagram of a transmitter according to 
the invention; and 

Fig- 2 shows a modification of the signal current regulating 
circuit of Fig 1.. 

Fig. 1 shows a block diagram of a transmitter according to the 
invention. The transmitter has a sensor 1 that serves to 
register a physical quantity X and convert such into an 
electrical quantity. The sensor can be e.g. a pressure-, 
temperature-, flow- or fill level sensor. The physical quantity 
X acts on the sensor 1 and the sensor, in turn, forwards an 
electrical quantity, in the form of an electrical signal 
corresponding to a present, measured value of the physical 
quantity X, to an electronics 3 attached to the sensor 1. 

The electronics 3 converts the electrical quantity into a 
measurement signal and makes such available over an electrical 
current -loop output in the form of a signal current I 
corresponding to the physical quantity. For this purpose, the 
electrical current-loop output has two leads 4. The signal 
current I flows to the transmitter on a first lead 4 and then 
away from the transmitter on a second lead 4. During operation, 
a fixedly predetermined voltage V, e.g. at a level of 12 V, is 
present on the leads 4 . 

The electronics 3 includes a signal processing circuit 5, which 
conditions the electrical signal. This can include e.g. an 
amplifying of the signal, an effecting of possibly necessary 
error corrections and/or an adjustment of the signal with 
reference to calibration and/or compensation data. 
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An output signal of the signal processing circuit 5 is supplied 
to a regulating circuit 7, which is provided for adjustment of 
the signal current I as a function of the measurement signal. 

Such a regulating circuit 7 has e.g. a transistor 9 inserted as 
a linear regulator into the current loop formed by the leads 4. 
A base of the transistor 9 is controlled with a measured-value- 
dependent control signal 11 produced by the electronics, e.g. by 
the signal processing circuit 5. 

In addition, a communications unit 12 can be provided, serving 
e.g. serving to enable a unidirectional or bidirectional 
communication between the transmitter and a superordinated unit. 
The communication can occur e.g. by superimposing a 
communications signal, e.g. in sinusoidal or rectangular form, 
on the signal current I . 

To regulate the signal current I as precisely as possible, a 
pick-up unit 13 is provided, that registers the instantaneous 
signal current I and makes such available to the regulating 
circuit 7 . The pick-up unit 13 comprises a magnetoresistive 
element 15, whose resistance changes as a function of the 
magnetic flux (t> produced by the signal current I. The 
magnetoresistive element 15 is in the immediate vicinity of the 
leads 4 and extends preferably parallel thereto. 

The instantaneous signal current I registered by the pick-up unit 
13 is fed to the regulating circuit 7 for regulation of the 
physical -quantity-dependent signal current I. 

A present resistance of the magnetoresistive element 15 is 
sampled via leads 17 connected thereto, e.g. by means of a 
resistance measuring circuit not shown in Fig. 1, and is directly 
available to the regulating circuit 7. It can e.g. be used for 
determining a deviation of the instantaneous signal current I 
from a desired value of the current and converted into a 
corresponding additional signal for superimposing on the control 
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signal 11. 



Alternatively, a measurement result from the resistance measuring 
circuit can also be fed to the signal processing circuit 5, which 
then issues a correspondingly modified control signal 11. 

Preferably, the pick-up unit 13 is galvanically separated from 
the current output . 

Fig. 2 shows another example of an embodiment of a regulating 
circuit 7a, likewise adapted for use in the transmitter of Fig. 
1 . 

In contrast with situation in the regulating circuit 7 of Fig. 
1, the regulating circuit 7a of Fig. 2 has a regulating behavior 
which is adjustable by one or more adjustment variables Kl , K2 , 
K3 . Preferably, the adjustment variables Kl, K2 , K3 are stored 
in a memory 19 and are digitally adjustable. The main regulation 
is carried out also in this instance by the control signal 11. 
The adjustment variables Kl , K2 , K3 serve only for purposes such 
as compensating pick-up-specific characteristics, for instance 
zero-point displacement, or balancing a temperature dependence 
of the transmitter. The control signal 11 and the adjustment 
variables Kl, K2 , K3 are accessed in the regulating circuit 7a, 
together with the instantaneous signal current I determined from 
the pick-up unit 13, for the final adjustment of the signal 
current I . 

The regulating circuit 7a is preferably provided in the form of 
an integrated circuit. In the same way, the regulating circuit 
7a and the pick-up unit 13 can also be in the form of an 
integrated circuit. 

A further component of such an integrated circuit is preferably 
a circuit part 21, which generates from the signal current I a 
supply voltage Vg for the transmitter or parts thereof . A part 
of the transmitter can be e.g. the sensor 1, which is supplied 
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by the circuit part 21 with the supply voltage Vg- 

By the use in the invention of a magnetoresist ive element 15 for 
registering the signal current, the transmitters of the invention 
do not need to have a resistor in the signal current circuit. 
The disadvantages connected with these ohmic resistors then do 
not appear . 

Since the magnetoresistive element 15 is situated in an 
electrical current circuit independent of the current output 
formed by the leads 4, the resistance measurement can than be 
performed by means of a minimal measuring current. The resulting 
heat and energy loss are consequently very small, coupled with 
a relatively high accuracy of measurement. 
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